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• The dual-wedge scanning concept is shown in Figure 4a -4c [2]: -A spiral scan pattern is developed by rotating the prisms in the same directions and at different speeds (Figure 4c(a) ).
-A rosette scan pattern is developed by rotating the prisms in opposite directions and at different speeds (Figure 4c(b) ).
• The detector and pinhole are both fixed on a z-axis micrometer which can move into and out of focus as needed. This makes the variables of the experimental setup easier to control.
G t t k i ki th t th b li d ith th
Optical Design scanning mirrors. The dual wedges provide the opportunity to create a hand-held confocal reflectance microscope which doctors can use to image skin tissue without invasive surgery. This study focuses on obtaining skin images with resolution and optical sectioning comparable to images obtained from other standard imaging systems. Realignment of the optical components, decreasing the pinhole size, and using adjustable parts in the experimental setup all contribute to creating an image with good sectioning and less noise. This study will also improve the data processing by exploring ways to make the best use of the information the detector collects.
• Experimental on-axis lateral resolution of 2 µm was measured ( Figure 5 ). This value can be made smaller by increasing the number of pixels that are sampled.
• A pixel filling algorithm interpolated values for missing pixels in the image. •Great care was taken in making sure that the beam was aligned with the center of the dual wedge system in order to prevent vignetting. Figure 6 ).
Results
•The image of paper fibers within a business card shows the sectioning ability of the instrument. A 100 μm diameter pinhole was used in front of the detector. (Figure 7 ).
• Confocal microscopy performs optical sectioning:
-A thin section within tissue is imaged non-invasively, with high contrast and three-dimensional resolution on the order of micrometers (Figure 1 ). • Dual-wedge (Rotating Prism) scanning is a well-known scanning technique
Introduction
• This work is in collaboration with Lucid, Inc and MetroWest DermSurgeons, Needham MA. • Previous applications of the scanner include: -Optical tracking in guidance systems/ laser radar -Testing performance of inter-satellite laser communications, -OCT scanning probe • Several efforts under way to design a hand-held confocal reflectance microscope with comparable image quality to larger devices. g , • Lucid, Inc. is the primary manufacturer of confocal reflectance microscopes, called VivaScopes.
Opportunities for Technology Transfer
-Current VivaScopes are large, expensive ($70K -$90K), and difficult to use.
• The ideal instrument is hand-held, robust, inexpensive ($20K -$30K) and user-friendly.
-The $20K-$30K price range allows physicians to have an instrument in every office and will promote educational use.
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• Skin cancer is one of the fastest growing cancers.
[1] -1.2 million new cases diagnosed every year in the United States.
• Of the 5.5 million biopsies performed every year, 80% turn out to be benign and could have been avoided.
-Cost US healthcare approximately $2.2 billion -Left patients with unnecessary pain, scarring, and mental anguish • Confocal reflectance microscopes have already been shown to be useful in the detection of skin cancer margins, and clinical testing is currently being
State of the Art
• On-axis resolution (sectioning) of the dual-wedge scanner compares well to that provided by current point-scanning technology.
• Further work:
-Optimize the optical design.
-Build a new circuit board for data acquisition.
-Decrease the acquisition time. 
